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    为了深入研究 Cx43 蛋白非依赖细胞间隙连接通讯功能对细胞生长调节的作
用及其可能作用靶点，我们通过免疫共沉淀，串联质谱鉴定出在正常上皮细胞中




类与分析，我们选定了其中的 AKAP95 蛋白作为 Cx43 蛋白的作用靶点进行深入
的实验研究。 
利用免疫共沉淀、Western blot 等技术，通过细胞浆核分离方法，证明了在
A549 及 A549-Cx43 细胞中，Cx43 蛋白不仅在细胞浆内表达，同时在细胞核内
也有表达；AKAP95 蛋白主要在细胞核内表达，细胞浆没有检测到 AKAP95 蛋
白；Cx43 蛋白与 AKAP95 蛋白在细胞核内存在相互作用关系。细胞免疫荧光激
光共聚焦显微镜结果显示，Cx43 蛋白主要表达在细胞浆内，少量表达在细胞核
内；AKAP95 蛋白主要表达在细胞核内，细胞浆内有少量表达，细胞核内的部分
Cx43 蛋白和 AKAP95 蛋白存在共定位现象。根据上述实验结果，我们认为 Cx43
蛋白调控细胞周期的作用可能存在细胞核内，AKAP95 蛋白可能是 Cx43 蛋白进
入细胞核的载体蛋白。 
为了研究 PKA 活性是否影响细胞核内 Cx43 蛋白和 AKAP95 蛋白的相互结
合，我们利用 PKA抑制剂H-89抑制了 PKA的活性后，检测了A549及A549-Cx43















理后，A549 及 A549-Cx43 细胞核内仍然存在 Cx43 蛋白与 AKAP95 蛋白的相互
作用关系，由此推测，PKA 活性可能并不影响 Cx43 蛋白与 AKAP95 蛋白的相
互结合关系。但值得指出来的是，用 H-89 处理细胞前，A549 及 A549-Cx43 细
胞浆中 Western blot 方法未检测到 AKAP95 蛋白，但 H-89 处理后细胞浆中检测
到一定量的 AKAP95 蛋白，因此，AKAP95 蛋白在细胞浆内有少量表达，H-89
处理后其表达量有所增加。 
实验前期，进行转染了 Cx43 基因的 A549-Cx43 细胞的构建，与 A549 细胞
相比，A549-Cx43 细胞 Cx43 蛋白表达量增多。后期设计完成 AKAP95 蛋白的
miRNA 基因质粒的构建。设计 4 个分别针对 AKAP95 mRNA 的 1009-1030、
1587-1608、1619-1640 和 1895-1916 序列位点进行沉默的 miRNA 短序列。短序
列连接到载体质粒后，瞬时转染 A549-Cx43 细胞，利用 Western blot 检测 AKAP95


















  Connexin (Cx) is important transmembrane protein that constitutes cytomembrane 
channel structure-gap junction.The expression of Cx reduced causes intercellular gap 
connection communication (GJIC) decline or disappearance, that makes adjacent cells 
communicating information disappearance and losing overall coordination function 
between cells. Cells lost normal regulation ability of cell growth and proliferation lead 
to normal cells malignant transformation and cancerous tumors. So GJIC is thought 
having an important role on regulation cell growth, cell proliferation and controlling 
the malignant transformation of cell, while Cx exerts its inhibiting cellular canceration 
through formed GJIC. Recent years researches has shown that in the cell membrance 
Cx except the function of forming intercellular connected directly, it also involves in 
cell cycle regulation and plays regulation function on the cell growth and 
proliferation. 
   In order to research function of Cx43 on cell growth adjustment that not relying 
on GJIC and its possible targets, we identified 72 proteins interacting with Cx43 in 
normal epithelial cell 16HBE by co-immune precipitation and tandem mass 
spectrometry(ms).  The functions of these 72 proteins identified in 16HBE cell 
involved in the cellular structure and the cellular metabolism, and many other 
biological processes. For example, proteins related cellular structure integrity, 
movements and cytoplasmic division of cells; Some proteins related with cell 
metabolism; With protein folding and assembly or degradation; Participating in the 
cell cycle and apoptosis .Through classification and analysis the biological functions 
of these proteins, we selected AKAP95 as the targets protein of Cx43 and did in-depth 
experimental studies. 
   Through method of cell plasma protein and nucleoprotein extraction respectively 
and using co-immune precipitation and Western blot, we proved that expression of 
Cx43 not only in cell plasma protein, but also in A549 and A549-Cx43; The 















and AKAP95 have an interaction in nucleoprotein. Results of cellular immune 
fluorescent laser confocal microscope show that expression of Cx43 mainly in 
cytoplasm, a small amount of expression in the nuclei; AKAP95 mainly expression in 
the nucleus, a few expression in cell plasma , part of AKAP95 and Cx43 exist 
co-localization in nuclei. According to above experimental results, we consider 
function of Cx43 on cell cycle regulation may exist in nuclei, AKAP95 may be as a 
carrier protein for Cx43 into nuclei. 
   In order to study whether PKA activity have an effect on interaction of Cx43 and 
AKAP95 in nuclei, we examined interaction relationship between Cx43 and AKAP95 
in A549 and A549-Cx43 that dealing with PKA inhibitors H-89, results show that 
interaction relationship between Cx43 and AKAP95 still and AKAP95 still exists in 
dealing with H-89 cells. Thus we speculate that PKA activity have no effect on the 
interaction between Cx43 and AKAP95. But worth noticing that before using H-89 
dealing with cells, AKAP95 wasn't detected in cytoplasm using Western blot in A549 
and A549-Cx43 cells; but in plasma of dealing with H-89 cells a certain amount of 
AKAP95 can be detected. Therefore, expression quantity of AKAP95 increased in 
cytoplasm in cells that dealing with H-89. 
   In preliminary experiments, we constructed Cx43 gene carrying A549-Cx43 cells. 
Compared with A549 cells, expression of Cx43 in A549-Cx43 cells is increased. In 
advanced stage, we designed and completed AKAP95 miRNA gene plasmid 
construction. We designed four short sequences that acting respectively on 1009-1030, 
1587-1608, 1619-371-380 and 1895-1916 sequence sites of AKAP95 mRNA. After 
connected short sequences to the carrier plasmid and transient transfecting 
A549-Cx43 cells, using Western blot tested AKAP95 expression. The results showed 
that short sequences acting on 1587-1608 sites silencing effect of expression of 
AKAP95 is best.  
       

















Cx43 Connexin 43 间隙连接蛋白 43 
GJIC gap junction intercellular communication 细胞间隙连接通讯 
PKA cAMP-dependent protein kinase cAMP 依赖性蛋白激酶 A 
PKC protein kinase C 蛋白激酶 C 
PKG protein kinase G 蛋白激酶 G 
MAPK mitogen activited protein kinase 丝裂原活化蛋白激酶 
ERK extracellular regulated protein kinase 细胞外调节蛋白激酶 
BMK-1 Big MAP kinase-1 活化蛋白激酶 
JNK c-Jun N terminal kinase c-Jun 氨基末端激酶  
CK1 casein kinase 酪蛋白激酶 1 
Cdc2 Cell Division Cycle protein2 细胞分裂周期蛋白激酶 2 
PP protein phosphatase 蛋白磷酸酶 
S/ TPP serine/ threonine protein phosphatase 丝氨酸/苏氨酸磷酸酶 
PTP protein tyrosine phosphatase 蛋白酪氨酸磷酸酶 
SHP-1 The Src homology-2-containing protein-tyrosine phosphatase 1  
包含 2 个 Src 同源蛋白的酪氨酸磷酸酶 
RPTPμ The receptor protein tyrosine phosphatase 受体蛋白酪氨酸磷酸酶 μ 
CRH Corticotropin releasing hormone 促肾上腺皮质激素释放激素 
mRNA Messenger RNA 信使 RNA 
AKAP95 A-kinase anchoring protein 蛋白激酶 A 锚定蛋白 95 
biNLS bipartite nuclear localization signal 二分型核定位信号 
NMTS the nuclear matrix targeting site 核基质靶位点 
PCD premature chromosome decondensafion 染色体超前解集缩 
CDK cyclin-dependent kinase 周期蛋白依赖性蛋白激酶 
DAPI 4',6-diamidino-2-phenylindole 4',6-二脒基-2-苯基吲哚 
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